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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 07/31/2008 have been fully considered but they are 
not persuasive. 

Argument (pages 11-13): 

• Art does not teach "detecting an inclination of the phase of the cross- 
spectrum with respect to a frequency due to respective distances from the 
sound source to the plural microphones" 
Response to argument: 

NOTE: Examiner would like to remind Applicant of the following: 

"USPTO personnel are to give claims their broadest reasonable interpretation in 
light of the supporting disclosure. In re Morris, 127 F.3d 1048, 1054-55, 
44 USPQ2d 1023,1027-28 (Fed. Cir. 1997). Limitations appearing in the 
specification but not recited in the claim should not be read into the claim. E-Pass 
Techs., Inc. v. 3Com Corp., 343 F.3d1364, 1369, 67 USPQ2d 1947, 1950 (Fed. 
Cir. 2003) (claims must be interpreted "in view of the specification" without 
importing limitations from the specification into the claims unnecessarily). In re 
Prater, 415F.2d 1393, 1404-05, 162 USPQ 541, 550-551 (CCPA 1969). See 
also In re Zletz, 893 F.2d 319, 321-22, 13 USPQ2d 1320, 1322 (Fed. Cir. 1989) 
("During patent examination the pending claims must be interpreted as broadly 
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as their terms reasonably allow.... The reason is simply that during patent 
prosecution when claims can be amended, ambiguities should be recognized, 
scope and breadth of language explored, and clarification imposed.... An 
essential purpose of patent examination is to fashion claims that are precise, 
clear, correct, and unambiguous. Only in this way can uncertainties of claim 
scope be removed, as much as possible, during the administrative process."). 
Where an explicit definition is provided by the applicant for a term, that definition 
will control interpretation of the term as it is used in the claim. Toro Co. v. White 
Consolidated Industries Inc., 199 F.3d 1295, 1301, 53 USPQ2d 1065, 1069 (Fed. 
Cir. 1999) (meaning of words used in a claim is not construed in a "lexicographic 
vacuum, but in the context of the specification and drawings."). Any special 
meaning assigned to a term "must be sufficiently clear in the specification that 
any departure from common usage would be so understood by a person of 
experience in the field of the invention." Multiform Desiccants Inc. v. Medzam 
Ltd., 133 F.3d 1473, 1477, 45 USPQ2d 1429, 1432 (Fed. Cir. 1998). See also 
MPEP §2111.01." 

However, as claimed, Examiner takes the position that detecting an inclination of 
the phase of the cross-spectrum with respect to a frequency due to respective 
distances from the sound source to the plural microphones is in fact inherent and 
thus taught within the teachings of Lazzari. Well known concepts in cross 
spectrum and cross spectrum analysis are taught by Lazzari, wherein Lazzari 
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teaches phase information extracted based on a coherence function. A 
coherence function merely computes the similarity or coherence multiple signals. 
However the instance arises where signals may be identical except for time 
delays in multiple received signals (i.e. delays in multiple microphones at 
distances away from a sound source). Rather than comparing each and every 
point in the frequency domain directly, the phase is evaluated based on time 
delays. When there is a time delay present, this is known as the phase 
difference between two signals. It is well known that any inclination or slope in 
the phase of two or more signals when compared yields the amount of time delay 
of compared signals. If the slope is increasing, the delay is therefore increasing, 
thus yielding an inclination or declination in a signal. A flat horizontal line with no 
slope has no phase, meaning that the signals are identical in phase with no time 
delays present. For instance if the graph line present in Figures 3 and 4 of the 
present invention were flat, then TAN(X1) - TAN(x2) - ... TAN(xn) (Cross phase 
spectrum) would be "0", wherein no delay is present. The microphones would be 
positioned at the same distance to yield zero phase. 

Examiner would like to point out the similarities between the present invention 
and Lazzari relative to the use of a cross-spectrum analysis with respect to 
frequency. The present invention and Lazzari both teach the use of frequency 
transform for the calculation of the cross-spectrum of multiple signals from 
multiple microphones (present invention spec, pages 24 & 25). Lazzari teaches 
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the detection and the location of the message are performed, in an original 
manner, using the phase information present in the normalised cross-spectrum 
(estimated by means of a fast Fourier transform or FFT) relative to the signals 
acquired from a pair of microphones in the array (Col. 3 lines 7-1 1 & Fig. 1 ). 

Further, Figure 1 of Lazzari explicitly teaches microphones at various distances 
from a sound source. Thus far, it is known that FFT is used for each microphone 
which yields a cross-spectrum dependent on distance. Though it is inherent that 
a change in distance will yield a delay, Lazzari teaches the change of 
delay/phase, wherein Lazzari explicitly teaches as indicated CS.sub.1, CS.sub.2, 

CS.sub.3, (CS.sub.i, in which i=1 3), calculates the cross-spectra , or 

normalised cross (power) spectra estimated bv the use of an FFT (Fast Fourier 
Transform), between pairs of frames . Each of the modules CS.sub.i in fact 
receives as input the outputs of two modules of the preceding series, that is, of 
the modules CFFT.sub.i. In particular, each module CS.sub.i receives as input 
the output X.sub.i of the corresponding module CFFT.sub.i and then the output 
X.sub.O of the module CFFT.sub.O. In this way, the modules CS.sub.i calculate 
the normalised cross-spectrum of the pairs of frames (X.sub.O, X.sub.1), 
(X.sub.O, X.sub.2), (X.sub.O, X.sub.3) extracted from the signals S.sub.O, 
S.sub.1 , S.sub.2, S.sub.3. The modules CS.sub.i furthermore calculate the 
inverse FFTs of the normalised cross-spectra. The outputs of the modules 
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CS.sub.i consist of the signals C.sub.1 , C.sub.2, C.sub.a (C.sub.i, where i=1 , . . . 
, 3) respectively. (Col. 5 line 65 - Col. 6 line 1 3). 



Furthermore, the teaching of Lazzari enables an optimum signal, such as linear 
combinations of the signals acquired by means of microphones and disphased 
according to the estimation of the position of the source (or the delays between 
the various pairs) supplied by the locating module, to be reconstructed (Col. 4 
lines 41-46). 



Additionally, Lazzari teaches fundamental principle relative to cross spectral 
analysis, where in ideal conditions, in which the two signals are equal except for 
a scale factor and a delay .tau..sub.O , equal to a whole number of sampling 
intervals, a sequence .rhc.sub.j consisting of a pulse centered on the component 
corresponding to the delay .tau..sub.O would be obtained. In practice, .rho..sub.j 
(i) can be interpreted as an index of coherence between the frame X.sub.O and 
the frame obtained by disphasing X.sub.j of a number of samples corresponding 
to the delay .tau..sub.i =i/F.sub.c, or, in the case of a fixed acoustic source, as an 
index of coherence between the signal S.sub.O and the signal S.sub.j disphased 
by .tau..sub.j. The components of the vector .rho. are normalised between 0 
and 1 . As defined above, the analysis performed on the frames every t.sub.a ms 
leads to the determination of three coherence functions C.sub.1 (t, .tau.), C.sub.2 
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(t, .tau.), C.sub.3 (t, .tau.) consisting at any moment t=n.multidot.t.sub.a of the 
vectors .rho..sub.1, .rho..sub.2, .rho..sub.3, respectively (Col. 7 lines 36-50). 

Therefore, a delay is construed merely as an inclination or change in the phase 
of signals from multiple microphones at a distance away from a sound source, 
wherein Lazzari explicitly teaches detecting an inclination of the phase of the 
cross-spectrum with respect to a frequency due to respective distances from the 
sound source to the plural microphones. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 21 , 22, 27-30, 36, 37, 42-44, 51 , 52, 56, and 57 are rejected under 35 
U.S.C. 102(b) as being anticipated by Lazzari; Gianni et al. US 5465302 A (hereinafter 
Lazzari). 

Re claims 21 , 29, 36, 44, 52, 56, and 57, Lazzari teaches a method for detecting 
a target sound (Col. 3 lines 1-6), comprising the steps of: 

inputting sounds output from a sound source into plural microphones (Col. 5 lines 

5-19); 
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detecting a phase of a cross-spectrum between sound signals input into the 
plural microphones (Col. 8 lines 4-10); 

detecting an inclination of the phase of the cross-spectrum (Col. 8 lines 4-10) 
with respect to a frequency due to respective distances from the sound source to the 
plural microphones (Col. 5 lines 11-31); 

based on the inclination, determining whether the sound input into the plural 
microphones includes the target sound (Col. 5 lines 5-19). 

Re claims 22 and 37, Lazzari teaches the method according to Claim 21 , wherein 
the target sound is human speech (Col. 4 lines 47-55). 

Re claim 27, 42, and 51 , Lazzari teaches the method according to Claim 21 , 
wherein the plural microphones include at least two microphones adapted to be 
mounted in different positions (Col. 5 lines 5-19). 

Re claims 28 and 43, Lazzari teaches the method according to Claim 21 , further 
comprising the step of, based on the inclination, detecting a delay time in signals input 
into the plural microphones from the sound source (Col. 8 lines 4-10). 

Re claim 30, Lazzari teaches the method according to Claim 29, wherein in the 
step of determining the delay time, a predetermined modal inclination is used to 
determine the delay time (Col. 8 lines 4-10). 



Application/Control Number: 10/509,520 
Art Unit: 2626 



Page 9 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 23-26, 31 -35, 38-41 , 45-50, 53-55 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Lazzari; Gianni et al. US 5465302 A (hereinafter Lazzari) in 
view of Aoki; Mariko et al. US 6130949 A (hereinafter Aoki). 

Re claims 23 and 33, Lazzari teaches the method according to Claim 21 , further 
comprising the steps of: 

determining whether the sound input into the plural microphones includes the 
target sound (Col. 5 lines 5-19) 

However, Lazzari fails to teach dividing the frequency into a plurality of bands 
(Aoki Col. 3 line 58 - Col. 4 line 6); 

detecting the inclination of the phase for each of the plurality of bands (Aoki Col. 
3 line 58 -Col. 4 line 6); 

based on the detected inclinations of the phase of each of the plurality of bands 
(Aoki Col. 3 line 58 - Col. 4 line 6), 

Aoki teaches a method of detecting a sound source zone comprises providing a 
plurality of microphones which are located as separated from each other, each 
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microphone providing an output channel signal which is divided into a plurality of 
frequency bands such that essentially and principally a signal component from a single 
sound source resides in each band, detecting, for each common band of respective 
output channel signals, a difference in a parameter such as a level (power) and/or time 
of arrival (phase) of the acoustic signal reaching each microphone which undergoes a 
change attributable to the locations of the plurality of microphone, comparing the 
parameter values thus detected for each band between the channels, and on the basis 
of the result of such comparison, determining a zone in which the sound source of the 
acoustic signal reaching the microphone is located. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention dividing a frequency into a plurality of bands and detecting an 
inclination in the phase of each band for the purposes of locating where an acoustic 
signal is located, wherein the power and/or time can be calculated for each band. 

Re claims 24 and 39, Lazzari fails to teach the method according to Claim 23, 
further comprising the steps of: 

generating a histogram based on the detected inclinations of the phase of each 
of the plurality of bands (Aoki Col. 2 lines 16-28); 

detecting an incidence from the histogram (Aoki Col. 2 lines 16-28) to determine 
whether the sound input into the plural microphones includes the target sound (Aoki 
Col. 3 line 58 -Col. 4 line 6). 
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Aoki teaches the use of a histogram is effective in detecting a peak among the 
cross-correlations. However, a histogram formed on a time axis causes a time delay. 
To provide a histogram without causing a time delay, it is contemplated to divide the 
signal into bands, and to form a histogram over all the bands. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention generating a histogram to detect inclinations and incidence to find 
a target sound from a plurality of microphones to allow for the detection of peaks within 
a cross correlation relative to time delays, wherein time delays are overcome by a 
division of the signal into several bands relative to the histogram. 

Re claims 25 and 40, Lazzari teaches the method according to Claim 23, further 
comprising the step of: 

detecting the target sound when the detected inclinations of each of the plurality 
of bands are concentrated near a specific inclination (Col. 5 lines 5-19). 

However, Lazzari fails to teach the plurality of bands (Aoki Col. 3 line 58 - Col. 4 

line 6) 

Aoki teaches a method of detecting a sound source zone comprises providing a 
plurality of microphones which are located as separated from each other, each 
microphone providing an output channel signal which is divided into a plurality of 
frequency bands such that essentially and principally a signal component from a single 
sound source resides in each band, detecting, for each common band of respective 
output channel signals, a difference in a parameter such as a level (power) and/or time 
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of arrival (phase) of the acoustic signal reaching each microphone which undergoes a 
change attributable to the locations of the plurality of microphone, comparing the 
parameter values thus detected for each band between the channels, and on the basis 
of the result of such comparison, determining a zone in which the sound source of the 
acoustic signal reaching the microphone is located. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention dividing a frequency into a plurality of bands for the purposes of 
locating where an acoustic signal is located, wherein the power and/or time can be 
calculated for each band. 

Re claims 26, 35, 41 , and 50, Lazzari fails to teach the method according to 
Claim 21, further comprising the steps of: 

dividing the sound signals input into the plural microphones (Aoki Col. 3 line 58 - 
Col. 4 line 6) into predetermined time sections (Aoki Col. 2 lines 16-28) ; 

detecting the phase of the cross-spectrum between the sound signals in each 
time section (Aoki Col. 3 line 58 - Col. 4 line 6). 

Aoki teaches a method of detecting a sound source zone comprises providing a 
plurality of microphones which are located as separated from each other, each 
microphone providing an output channel signal which is divided into a plurality of 
frequency bands such that essentially and principally a signal component from a single 
sound source resides in each band, detecting, for each common band of respective 
output channel signals, a difference in a parameter such as a level (power) and/or time 
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of arrival (phase) of the acoustic signal reaching each microphone which undergoes a 
change attributable to the locations of the plurality of microphone, comparing the 
parameter values thus detected for each band between the channels, and on the basis 
of the result of such comparison, determining a zone in which the sound source of the 
acoustic signal reaching the microphone is located. 

Aoki teaches the use of a histogram is effective in detecting a peak among the 
cross-correlations. However, a histogram formed on a time axis causes a time delay. 
To provide a histogram without causing a time delay, it is contemplated to divide the 
signal into bands, and to form a histogram over all the bands. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention dividing a sound signal into time sections and detecting the phase 
of the cross-spectrum in the time sections to allow for locating where an acoustic signal 
is located, wherein the power and/or time can be calculated for each band incorporating 
phase (delay). 

Re claims 31 , 45, and 46, Lazzari teaches the method according to Claim 29, 
further comprising the steps of: 

based on the determined delay time (Col. 8 lines 4-10), synthesizing the sounds 
input into the first and second microphones; 

determining whether a target sound is present in the synthesized sound signals 
(Col. 5 lines 5-19). 
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However, Lazzari fails to teach synthesizing the sounds input into the first and 
second microphones (Aoki Col. 3 lines 47-57) 

Aoki teaches one of the sound sources is a speaker, and at least one of the other 
sound sources is electro acoustical transducer means which transduces a received 
signal oncoming from the remote end into an acoustic signal. The sound source signal 
selection process interrupts components in the band-divided channel signals which 
belong to the acoustic signal from the electro acoustical transducer means, and selects 
components of the voice signal from the speaker. The sound source signal produced in 
the sound source synthesis process is transmitted to the remote end. 

Aoki teaches a method of detecting a sound source zone comprises providing a 
plurality of microphones which are located as separated from each other, each 
microphone providing an output channel signal which is divided into a plurality of 
frequency bands such that essentially and principally a signal component from a single 
sound source resides in each band, detecting, for each common band of respective 
output channel signals, a difference in a parameter such as a level (power) and/or time 
of arrival (phase) of the acoustic signal reaching each microphone which undergoes a 
change attributable to the locations of the plurality of microphone, comparing the 
parameter values thus detected for each band between the channels, and on the basis 
of the result of such comparison, determining a zone in which the sound source of the 
acoustic signal reaching the microphone is located. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention synthesizing sounds into microphones based on a delay for the 
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purposes of extracting a signal component in each band, wherein signal components 
can be classified by band. 

Re claims 32 and 47, Lazzari teaches the method according to Claim 31 , wherein 
the target sound is human speech (Col. 4 lines 47-55). 

Re claims 34 and 49, Lazzari teaches the method according to Claim 33, further 
comprising the step of: 

determining the delay time when the inclinations of each of the plurality of bands 
are concentrated near a specific inclination (Col. 5 lines 5-19). 

However, Lazzari fails to teach a plurality of bands (Aoki Col. 3 line 58 - Col. 4 

line 6) 

Aoki teaches a method of detecting a sound source zone comprises providing a 
plurality of microphones which are located as separated from each other, each 
microphone providing an output channel signal which is divided into a plurality of 
frequency bands such that essentially and principally a signal component from a single 
sound source resides in each band, detecting, for each common band of respective 
output channel signals, a difference in a parameter such as a level (power) and/or time 
of arrival (phase) of the acoustic signal reaching each microphone which undergoes a 
change attributable to the locations of the plurality of microphone, comparing the 
parameter values thus detected for each band between the channels, and on the basis 
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of the result of such comparison, determining a zone in which the sound source of the 
acoustic signal reaching the microphone is located. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention dividing a frequency into a plurality of bands for the purposes of 
locating where an acoustic signal is located relative to delay time, wherein the power 
and/or time can be calculated for each band. 

Re claims 38, 48, 53, and 55, Lazzari teaches the sound signal processor 
according to Claim 36, wherein the inclination detector divides the frequency of the 
phase of the cross-spectrum (Col. 8 lines 4-10) 

However, Lazzari fails to teach a plurality of bands and detects inclinations of 
each of the plurality of bands, and the target sound detector detects whether the sound 
input into the plural microphone (Aoki Col. 3 line 58 - Col. 4 line 6 & Fig. 20) 

includes the target sound based on the inclinations of each of the plurality of 
bands detected by the inclination detector (Aoki Col. 3 line 58 - Col. 4 line 6) 

Aoki teaches a method of detecting a sound source zone comprises providing a 
plurality of microphones which are located as separated from each other, each 
microphone providing an output channel signal which is divided into a plurality of 
frequency bands such that essentially and principally a signal component from a single 
sound source resides in each band, detecting, for each common band of respective 
output channel signals, a difference in a parameter such as a level (power) and/or time 
of arrival (phase) of the acoustic signal reaching each microphone which undergoes a 
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change attributable to the locations of the plurality of microphone, comparing the 
parameter values thus detected for each band between the channels, and on the basis 
of the result of such comparison, determining a zone in which the sound source of the 
acoustic signal reaching the microphone is located. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention dividing a frequency into a plurality of bands and detecting an 
inclination in the phase of each band for the purposes of locating where an acoustic 
signal is located, wherein the power and/or time can be calculated for each band. 

Re claims 54, Lazzari teaches voice recognition device for processing a speech 
sound output from a speech Sound source and input into plural microphones, 
comprising 

a cross-spectrum phase detector for detecting a phase of a cross-spectrum 
between sound Signals input into the plural microphones (Col. 8 lines 4-10); 

an inclination detector for detecting an inclination of the phase of the cross- 
spectrum detected by the cross-spectrum phase detector (Col. 8 lines 4-10) with 
respect to a frequency (Col. 5 lines 11-31); 

a delay time detector for detecting a delay time in the sound signals input into the 
plural microphones (Col. 8 lines 4-10) based on the inclination with respect to the 
frequency detected by the inclination detector (Col. 5 lines 1 1-31); 

a speech sound detector for detecting whether the synthesized sound signals 
synthesized by the sound signal synthesizer include the speech sound based on the 
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inclination with respect to the frequency detected by the inclination detector (Col. 5 lines 
11-31); 

a voice recognition processor for performing voice recognition processing of the 
speech sound detected by the speech sound detector (Col. 5 lines 1-10). 

However, Lazzari fails to teach a sound signal synthesizer for synthesizing the 
sound signals input into the plural microphones based on the delay time detected by the 
delay time detector (Aoki Col. 3 lines 47-57 & Fig. 20 item 232); 

a speech sound detector for detecting whether the synthesized sound signals 
synthesized by the sound signal synthesizer include the speech sound (Aoki Col. 3 lines 
47-57) 

Aoki teaches one of the sound sources is a speaker, and at least one of the other 
sound sources is electro acoustical transducer means which transduces a received 
signal oncoming from the remote end into an acoustic signal. The sound source signal 
selection process interrupts components in the band-divided channel signals which 
belong to the acoustic signal from the electro acoustical transducer means, and selects 
components of the voice signal from the speaker. The sound source signal produced in 
the sound source synthesis process is transmitted to the remote end. 

Aoki teaches a method of detecting a sound source zone comprises providing a 
plurality of microphones which are located as separated from each other, each 
microphone providing an output channel signal which is divided into a plurality of 
frequency bands such that essentially and principally a signal component from a single 
sound source resides in each band, detecting, for each common band of respective 
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output channel signals, a difference in a parameter such as a level (power) and/or time 
of arrival (phase) of the acoustic signal reaching each microphone which undergoes a 
change attributable to the locations of the plurality of microphone, comparing the 
parameter values thus detected for each band between the channels, and on the basis 
of the result of such comparison, determining a zone in which the sound source of the 
acoustic signal reaching the microphone is located. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention synthesizing sounds into microphones based on a delay for the 
purposes of extracting a signal component in each band, wherein signal components 
can be classified by band. 



Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael C. Colucci whose telephone number is (571)- 
270-1847. The examiner can normally be reached on 9:30 am - 6:00 pm, Monday- 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richemond Dorvil can be reached on (571)-272-7602. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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